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€■ 7l^r aflS^tH *>M-^ 7l^ofl ofl«H ^(air-gapH BE 

±t ol^.A]7lJL ( J^ir *>M-^ 7l^r(^ 7l^)oll 5E. Cj-E- 7l?h(^ 

£ t^^r «Jr£^l i4 *flS ^ A] ^7>7> ^^S)^ Aj-Jf 71^ ^1^1^>JI tiV 

*fl2: ^ ^-S. -foU W 7l^O.^Ei ^T^TT *}^f 7]^, #7l ^-f- 7]^ 

S. ^^cf. ^- Tg^afl o^j-lg tiV£^l ^Aj iEj)]A| o]<£A} 7]^ Aj-7] oflc>| 

^(air-gap) °JsH ^^a] -^M] icfe.}- ^ufzL iB^Af 
£ 2 

7l#, ^#^11 7l^r, -fM 7^, ^ff, oflc^ 7^( a i r - gap ) 
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^Sl-ol 7}^:^ H 7|^r^| ^1S H J-^ {Fabrication method using a temporary 

substrate of micro structures} 

£ la ^ lb^r ^efl A o >J f 71^4 ^J^l^oj 

£ 3^r l^A]oi]o]l nfa nl^] ^fo] ^yj-rt^ ^X\i& 

-£ 7a tfl^l 7c ^ -g- ^^<H1 a Hl ~r L 3i'M' c - > l ^€ 71^;^ t]-<#^ ^aH# q.,=j.vg 
1,11,11' ,21,21' ,31,31' ,41,41' ,51,51 1 : ^ 7]& 
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2,12,12' ,22,22' ,32,32' ,42,42' ,52,52' : ^*Hr 
3,13,13' ,23,23' , : ^ 7]& 
4,14,14' ,34,34' ,44,44' ,54,54' : 

14a, 14a' ,34a, 34a* ,44a, 44a' ,54a, 54a' : n]Afl ^S-§-(^##) 
14b, 14b' ,34b, 34b" ,44b, 44b' ,54b, 54b' : <fl<H 7 ,3 (iBefli 

»fl^ 7l^ofl 7>«fl^l^ ^B^* °1$H ?1 J7, ^ofl^. srl-q.^ 7]^- 

7l^)ofl «-3V^ S t} = 7l^r(^ 71^)^ -g-ol^Tj) «.^*fl ^ ^ 01^ nl^l ^S#ol 

<i 6 > s|e ^11^1 n]i|e| 0 ]| 73 ^-f 7]^ ^ 0 H1 

^l^>7m ^ nfl^- (metal foil)-§-^ 7]%r& h ^-7]) 7} nflo. 7^ 

£ 3 7^ ^1 ^ $}^r nfl^- -fj-g-*V ^o] olcf. 

<17> oflfitfl, ^lW^l ^^71, 7fl<y^nfl^^7l(PDA), 5gsc] (Camcorder), €^PC, 

^ *Hlrfl ^^#eflo]s. z^^-b -B-71 ELCElectro Luminescence)^ ifE|]o| 14 -$-7]^ 

^ Aj- 7l ^^IJ 7l^o. ^o]4. 
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<i9> ne-IM-, ^-71 *V A>^-*H #5^1 i^}t *H^Rr ^ #&h^ 71^ 

3^*1 <ge^oi realign key)^1 ^*]7l- Til^f ^e^l^l, ^°1 7^ 3*ll7> 

^ £r*fl^°l 3«M^3 ^ 7 >^S 3711 *1*M7l?n ^l^H iM^S 

cf. BE^r, ^>7l ^ S«a 7lt£ ^-7ltb 71^ -ffA}*!; -g-*)ll-ol ^^cf. 

<20> ojei c^-g- M^}7l -frel, #^4 £°1 -B-^^^l 3£r 7l#( 

^ 7l^)ofl 3*MI, ^ EflolH ^-t- <>l-g-*M #2}-^ 7l^r, ^ ^ 7 l^.o. 

^^-^ Aj- 7 1 AVJf yj^ofl ^} ^^JI, ^ ^, ^"71 ^ 71 

<2i> 51 la ^ lbfe ^"71 71^3)- nfl^- l^J 7l^Sl ^4*>7l ^Hfl # 

^- 7|^4 7l^ol 7l^ , S.X\s] u}9± £o) c i a ^ *f^f 7l#(lHl 

^^"#(2)* ^^<*| #S]-i^ 71^; ^ #JjL 71^(3)* JE lb^r *H?- 71 

#(1H1 Si0 2 , Al 2 0 3 , -fM^, Aj-^nV rr^ ^n}- 0]^^ <g.^( 4 ) o. ^ 1* 

^, ^"71 ^#(4H1 ^#(2)* 7l^(3)t ^014. ^ 

^ 71^21 1^%>741^2l ^?i^ll- 7>^^S^ ^^1 iB5l|±t ^ ^S^T^ ^ ^ 
^ 71^ ^7l^>7l -g-ol^ E ^. ^ A>-g-^tf. 
<22> ZL^l4, ^ 0 V/^«. - 7 1^- (3;1 )^. 1^% 1 -7ll^7> 

€■ ¥ 71^, ^7) ^ 7l^;(3) 3H1 ^^£]^r ^-7l«VnV^ ^^EJ 7]^- A\o)o\}^ 

29-6 



1020030036796 #^ ^*}: 2004/1/2 

<23>, ^-jIS.. ^ 7] ^(temporary substrate)(l)°ti ^>-§-s)^ ^^^(Si)4 ^€-(SiO 
2 ^7l^flS.^ <1^%> 31^7} ^ ppm/°C ^S^iq- >£jjL 71^(3)^1 a>-§-£1^ 1-2]-^^ 7l 

^r-Sr =L <1^> 7jl^7}- ^ p pm /°C o]^-o.s. n. ^o) ui-f- £2.4. 

<24> z\)2i ^-^^S. ^, ^"71 7}%*)} *\ f>}%- 7]%-£r *\]>\n # 

A #/*H?- 7]% ^^ofl ^ ^#°1 %<%S!\«\ 9X^, ¥ §-^7> o^*- -S-^il^ol % 

A. 

<25> £ ^2fl^ «fl^*>7l 3tt ^ 

5^1 i7f# ^3:S>7l ^tb 71^-g; ^ ^-ofl , #ff", ^*fl ^ Uf#0_5. ^Sfl 

¥ 7]^r A>olcfl ofl^ 7^^- ^^*Vo.5.m) if2]o^ ^ oi^s. 

<26> a o V 7 ]^. ^-o. £ ^-tgoj s.*)^ ^*>7l ^tb "HI ^S#ol ^>$€ 7]^ ulS^fl ^i7> 

*fl2: ^ A] tiV£^ 4l7>7> ^ ^ Si ^ #JjL 71^ *l*l*}jl tOr^l ^2: ^ ^5. ^1 

7l^S.^-E ; | ^lTlSl^ S}Jf 71^3}-, ^"71 7}&°] *\3.?}o\] <U^*} #3^1 
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^^^1^ 71^-1: ^ ji^aI?!^ ^aV#o.S ^^t}. 

, ^ ^ SE^r Aj-J=L f>\T$o\) oflo^ ^4 4^cq tg^o.^. ^ 

^TT ^*Rr #7}1<4, Aj- 7 ] ^*Hr #31 £ 

^ofl ^€ ^^Ml #71 ^ 7l^;4 ^ ^*Rr #7fliiL 0]=.^ ^Itq-. 

<28> H:^, ^M^- ^ ^-8: ^^>7l *M1 ^^l-o] ^£ cfs. 

y o V ^ ^7} ^12: ^ A] ^7}7> ^ ^ £) if- ^ 7]#Sr ^7} 4^ ^ QjL 

^ ^ ^*Rr #314, ^-71 oflO^ Tjo] a o V 7 | ^J=L 7]^. ^ofl ^aV^o. 

#31 ^ #71 ^##^1 ^«fl ^71 *}^- 7l^3f #J=L ^^Kr ^TflS ol^^Cf. 

<29> ol*>, ^- ^efl ^*H1# £.#^§; #2*H ^^*>7lS tl^. 

<30> £ 2^ £ ^ofl fij^r *M] *§^& 71^:^ ##£oli}. 

<31> -S. ^*$-8r £ 2ofl ti>5>]. zy-o), ti> £ ^ -£.7}- 7fl2; ^ A] tiV£^ 4l7>7> ^ ^ 

A o Vj f 7)^(13)# *1*1*}JL #5L^1 ^7> ^ *o\) ^« 7l^(13)ilS^Ei TflTiSm 

^ 7l^-(ll)^ Aj-^ofl ^##(14)* 
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<32> ^V 7 j 7 }# ^ofl ^#(14)-gr AlS.^ H^t* #3 ^) °H <H ^(14b)* % 

-$*Hr 4^ ^^#(14a)-8- £-514 ^^^M ^zH^J-g- 7i ^ ^^4. 

<33> ^V 7 ) ^4^^* ^-*fl £W(14H1 ^7} tf-sf 7l^r(l3)-g- ^ Jl^A]^ ^ 

tt ^^(12)* #7] ^ 7}#(13)-& ^^"#(12) ^ofi <?>2Vf-O.S.M| 7)^ ^ 



<34> A o V 7 l2|- ^o] ^5]^ ^ofl tcf^- nlAfl ^S#o] ^ ^ £ ti>£^ 

<35> £ 3^ -g- *1] l^Al^ofl 4^ ^Sl-o] 7 ^^ o_ S.X\^V 

<36> AV 7 )*V 5:^0. #2^, a. 7 1^(H)^- ± 7 }7\ 7)%^r X\X}*}7) 

7|^ ti>£^l 4i7>, Cj^^eflol 33^3 Ajcfln]; 0^3. Jf^sq^-IL ^ 

<37> ZL5l*>^, ^7] ^ 7}&(ll)-& $-<£s§ ^ ^£7} 7^ tiV£*)l ^7>^ ^1 

2: ^-^o] c^^o. Aj-Jf 7 ]^-(#^^EJ ; n)]^- 7 l^-)(13)oj o_ 7 ] ^ «fl. Si , SiO 

2 , AU 0 3 , ¥3, ^1* S«-«Hr <£^lT3-, S^Hfr tt, -fre)^ <H 

^ *>M-» ^>-§-*V7lM-, A oM <ItRV ;flst ^ 7M °]^$) *8^*MM-, -S- 

71 l^tF 7fljL# Z^l Cf= ^SiS ^71 ^ 71^(11)^- 
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<38> Ojnfl, # 7 j Sj.J=L 71^(11)^- #-*f 71^(13)4 S-^o] Sg}.^ 7 fl^o^ 7l^;0.5.£ 

*r SUr^l, °1€ 3-9- , #71 7l^r(ll)ol #j=l 71^(13)^ *1*1 7l#o.sL o]-g-^ 

^ ZL Jf-^* #7j #-*f 7l^Cf *H ¥*H3 ^4. 



<39> £Al*V £ 3^ ( a )^7]l^ ^7ltb *fl.S. ^ S^IA^ *§#^ 71^(11) #£*fl 

(14)* $#*l-fe #71 3H^(14)£- Si0 2 , Ala 0 3 ^ #^-^-01^-, A10N, SiON ^3 

#SHasJ-B]-, Si 3 N 4 , A1N4 ^ ^s)-^-, S0G( spin-on-glass) ^ *>M-# 
^TlM-, 3L^r #71 <!7ltb ¥ 7>*1 <8^*>7lS. §>JL, #7l ^T^*! T-fl^L 

1- A?\ 0.3.5= ^"W(14)* ^ 3^4. 

<40> ^m(Al,Cu), ^ lMp-*l^o] ^ ^:W(14)Sl t\\M.S. a}* 

§ ^ 5a^H , -B-71711JLM- TflMJE ^W(14)# ^ $1^1, AV 7 1 -n-7l# 



°H*1, #71 ^W(14)°l # 7 ] ^« 7^(11)011 <^*V ^-#* oflol 7^ 

(14b)* ^^*>7l #7l ^W(14)cil 5L£*}^3.-& ol-g-Sfl sfll^* J=L , ^Zj-^ 

■8- 34) € (14a)* <8 # ^cf. ( £3 ^ (b)#7fl ) 

olS 91^, #71 ^##(14)^: #71 71^(11) #^cfl «§# 

#(14a)-9_3. ^^^4 h A>olA>olofl oj^#* ^ «1|<H ^(Ub)ol ^#3*7 
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<43> olnfl, ^-7] ^^(14)^1 4^3 sfli?}-8: ^(line) 

^^l^o}q. ^-f-^Sl >a (island) sfl^^r ^ 5^. 

<44> # 7 ] ^SflS ^-f-^JlS. J^-fr A o V 7l ^#(14)# ^-f , <#7] 

7j(l4b)Sl iH E |A ol^^^ol ^cfl^o.^.*) OVi^l ^TT T^#3H ^ 7fl 

<45> ^ t^s. , #7l ^W-g- ic^^ $H sflol^E ^Efls. 315.4- 

H» °l-g-*fl a H?1 f-a] iL4 ^^71) *g#^ ^s. sa^. #7l i 

= «ga^! 5.^, iEJflol 7i^ f-4 ^ n ^^-8: 0 l-§-*H nM13 

-8-ole>ji &7}7} 7^*V ^o] olcf. 

<46> Tfl^lH, 4V7I ^##(14)^: A>olA>olofl o\]o] 7j(i 4b )ol f$s§S\o] JZ^cj\ ^^( 14a ) 

<47> ^-7) ^^( 12 )^ O.S. 4I-7I <5>-« 71^(11)32)- >£JfL 7]^r(13)-g- 3 ^ 

^-S. «V£*ll ^7} ^12:^ -H-£r -gr£ 100 "C °1#3 3li ^ ^ 3 

<48> £A]s] £ 30^ ( c )#?fc #7l 33;W(14H ^##(14a) 
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<49> <$7] ^##(14)^1 ^##(14aHl ^^"#(12)ol ^^s)^ 71^(13)* 

#7l ^^(12)ofl #7l 7l^:(ll)^ ^^g-o.JL*| *M1 ^Sl-(^##)(14aH 

<50> a o v 7 ] av«_ 7l^r(13)^r , ^3131^ ^(stainless steel), ^ , ^Sl* 3L^> 

^ ^^Itet, iH^m* £$-*Kr ^ >id^M #71 

^ 71^(11)4 ^*Vt}. 



<5i> tb^, £ 4^ *ll 2^A]^oll 14s- n]^l ^^l-o] fg^si 7 )$-e] ^3. wj-^^. 

<52> tf}<4 ^-ol £ 4^r £ 34 ^ ^, ^7} ^#(14) #^°ll ^ ^# 

(12)# ^#*Rr ^r^l(c')« *H^m ^ 71^; « 0 >^4 ^^^^(£3^ 

(a),(b) > (d)^7llsq- ^^(a'Xb'Xd')^) #7] 3^H§Kl2')ol ^#sqfe &?\)^ 

<53> a o V 7 1 ^«( 14l )ol d\]o] 7^(15')^- £jl ^ ## ( 14a ' ) -2.3. ^ ^ £} ^ 

(£42] (h 1 )^), #71 4^^1 1^f(i 4a ')o S <>l-¥-<H*l <£*a (14 >) #^ofl <y=^ 3 3-^0] 
^^(12')* ^^*>7] iflsH a o v 7 i ^^Efloiaf ^a)7> -g-oltV w>^- ^ofl ^J7 f 

#7] ofl<H ^(Wb 1 )^: 5Hr ^rW(14')ol ^ 7l#(ir)# Tl^JL $$o] #7l ^ 

#(14') #^2f uj-t* ^ofl ¥^ 3*NH°1H7> ^3V^ £ s. ^ ^^( 12 -)^- ^^(£4^1(c') 

£31)*}- t^g-, #71 ^^-EfloiH^. tg^ ^3V^( 12 -) 71^(13')* 
(£4^1 (d 1 )^!). 



29-12 



1020030036796 #^ Q*}- 2004/1/2 

<54> oH, g: cfs. « 0 V^o.s^ # 7 1 7l^r(13') ^>^^1 ^*NMH» ^-3}-S> 

^ ^o V 7l ^-W(U') ^*H§Kl2')°l ^71 71^(13')^ <5>^-|- ^^g" 

-8-71 §>^- 71^(11' )4 ^ ^5!^- *H 7}% ^flSl- ^^711 ^) 

<55> £ i^Ego} 7l ^. ^ S tiVO^-g. 7 )$- T^ofl iQ-^f^ ^^*>^1 $>JL ^7} 

<56> o]4 ojH ^ 3^ ^"71 ^-W-a- °^^7i^ o] ^ ^ 4^ ^^S. ^ S> 

<*l ^71 ^^"^4 Sj^fe- ^^Sl-^S^ , ^"71 #Jf 71^1 tiV^^l TflS^-^^- 

^fit ^, ^7l ^ 7l^ r o 1 lA-l A o V 7] ^J=L A] Aj-7] 71^ ^7l7> -£-ol*V 

T^oj olcf. ^-§1, Aj-7] ^Z^O.JL*] AJ-71 *}JjL 7l^r* £-S]*Rr ^ oflo^ Tj-g- 

<57> £ 5 ^ £ 6-g: ^1 3 ^ 4^*1 <4N n}^ n]^ ^Sl-^ 7l^S] 

5LA]*V ^51JL*|, Aj-7l*V «>sq- ^o] £>J1 <HH 3r>^- 7]# 

7-}^M°)) *§^SRr 

<58> £ 5 ofl n A |sj H ^ zj-o] £}##-g; 7)&2\ *flS «o Vl ^ -#7] ^ 7}^t 

(21) 7Hl^ojl ^^*H ^^S* «r ^, 3*MI» -4-g-*H ^^#(22)-i: ^ 

^ cf-S-, ^ 71^(23)^- #7l ^#(22H JL^Sb*}. 
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<59> £ 6 £r #7]$± S. 5^1 ^lS«o V ^Sl- -g-^^Tfl ^7} 71^(21') n^-i <g>£ 

tV Jf , ^>ji ^ ^v E |o]£t A>^-*H ^#(22')^- cf^-, ^-7] 
^#(22') ^ 71^(23')* 33" JL^W. 

*fl ^^S^l^, ^1^3. ^3V*-g- ^-Efl^^S Aj- 7 j 
^ 71 ^ #J=L 7]^ ^^-ol 7}^i5W. 

<61> c^ll- -i-^, ^^71^ *1?H ^*ti -^71 ^ 71^1 <g^£ ^W^- ^"-T- 71^1 Jl^ 

^l^r 3^1, ol5i ^o., ^-7] ^ 71^ ^4 ^-o. ^ofln} 7> 

<62> aJ- 7 | ^af-*^ ^ if ^6\] ^flTlSlTm- 7M13 ^-^ , 7>&1 ^ S A>^ 

<63> Ol^-o] ^AH)^oflAi ^-71 7lf-| #el-^ll 7}&<LsL ^ ^ <g ofl 

^7l 71^ ^^f>}7] $1*H 200°C ^£^1 ^S^H a!^^> <i^sl 
7l£ tVcf. 
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SLS. ^7} 7}&^r #7] 7}#0\] %^°.3,*\ 7)% « ^ ^Cf. 

<65> £ 7a ifl^l 7cir ^T^^l *H1 ^Sl-ol 71^2] cf^tl ^Aj^l- 

<66> Qo] s. 7a ^ (a),(b)fe #7] *>Jf 71^(31,31' W *M 

(34,34' H e}°JS^ sflE-l^sH * , 3*MI(32), 3*MM 

«(32')S ^£ £ 7b^ (a),(b)fe 3^*11 3^ $ 5L<#SL3. sflE^H]^ *Jz]- 

€ ^, 3*MI(42) ^ ^ ^^EflolH(42 , )5. ^^tb 3J°H, £ 7c^ 

* ^31(52) ^^lolH(52 , )^. ^ ^°]^. °M , 

<8=ia ^^-Eflo]H(32' ,42' ,52c') ^Sj-f^fr ^ 7^ ^ofl ^ £ &t}. 

^-1- ^s^VH A oM ^ 71^ ^^cH] ^sfl ^sflsl^ d]^ cg^o] (mis-align)^: 



29-15 



1020030036796 %:^ ^*}: 2004/1/2 



3:4-1 

i:7> f-S] ^o) Oj^ o. ^.w. ^6fl o}Sfl * oflol ^ o] # 

-o 1 ^^ ^ * ^>^1 <L>^^# 7l^ JL4-71- ^Cf. 

<70> ^^-S. ^ ^71 ^ 7l^H 71^ £-E|*fl 'i A], o\}o] ^ 
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11 

^ *fl2: *3 *1 ^*}7\ ^3tt ^-¥- *H ^>Jl ^7} ^ QsL # 

^"71 ^-#^ofl ^71 ^ 71^ ^^1^1^ ^#0.sL ^£ ^-g- f^O S Dl 
2] 

Si, Si0 2 , Al 2 0 3 , ^3, ^3* £^Rr IH^Itet, ^^lw^r 3L^*Hr 

^"g", -B-Hl *M S^r ^ 7f7l oj^o] 7fl^.S ol^^^l^ ^ ^os. s} 

[^T 1 * 3] 

Si0 2 , Al 2 0 3 , A10N, SiON, Si 3 N 4) A1N, SOG(spin-on-glass) , Qty^ 7fls, Cu, Cu* 
3.#*Rr ^\ Al, Al-i- ^ # *>M- SE^ 7>^1 ol^-o] 7fl^S ol 
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#^ U*!-: 2004/1/2 



4] 
5] 

100°C °1#3 -H^r ^ ^ 54 TT ^^Ml, -fr7l «■ n # 

[$^"# 6] 

*H 1 &<>H, ^71 71*^: 

^^iBfli ^ , 5L^*Hr IHM^T, IH^Itt* S.^}^ 

7l*. 
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7] 

stw* ^*Hr ^r^l^; 

*8^€ f>\^- 7}Q3\ ^ 3^*Hr #31 



[3^*8- 8] 

j4 4^ ^#o.S ^*Hr 

<^ 7l^ ^ ct^ #JjL 71^-^ ^ofl o^isV -Tils. 5§i£*V <&##ofl 

9] 

*)1 7%H1 ^Z^^i, #7l ^ 7l^^ ^ 2E^ ^ 7}&°\ t}^o\] 3.30} oil ^ 7 i3 

^ 4*r^ ^=]*r ^W^" *g ^ *V*r #31^ 

A oM ^ 71^- ^ 71^:^ §>^ofl B^ty ^ , oj a ^l « o V^ 
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10] 

4 ^^SLS. ^3*r l^^m #31^ 

Si0 2 , Al 2 0 3 , A10N, SiON, Si 3 N 4 , A1N, SOG(spin-on-glass) , H\£-, Cu, Cu# 

S^Rr Al, A 1-8- 3L^-*Kr ^ ^ ^ 7M oj^-ol ^5.5. ^ 

11] 

ioo°c °]<#£\ ^ ^ $1^ 3*MMh, ^^1, -e-711- ^i- 

12] 

^ A] ^7f7> ^3^7 tf-f 71 ^ ^1^1^>JL ^12 ^ ^°fl # 
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^ AS. ^ n]*fl ^2:#ol 7 l^o} wj-^ 
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[51 7a] 



(a) 



(b) 
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